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background:  Acute kidney injury (AKI) is common following cardiopulmonary bypass (CPB), and may result in increased morbidity and mortality. 
Definitions of AKI that rely solely on serum creatinine are inaccurate markers of early renal injury. We investigated the role of urine biomarkers and 
indices of renal perfusion in the detection of AKI.
methods:  Prospective observational study of 120 children undergoing surgery with CPB. AKI defined as creatinine increase >50% or >0.3 mg/dL 
from pre-operative baseline within 48 hours of CPB. Urine NGAL, IL18 and KIM1 measured pre-op and at 6 post-op time points over 72 hours. Vital 
signs, fluid balance, renal perfusion pressure (RPP=mean arterial pressure-central venous pressure), arterial-somatic oxygen saturation difference 
(DaRSO2) and vasoactive inotrope score (VIS) were measured.
results:  Median age was 9 months (1 week - 17 years), 47 (39%) had single ventricle heart disease, and 25 (20%) were RACHS 4-6. 54/120 
(45%) had AKI. Subjects with AKI had longer CPB (p=.025), lower urine output in the first 24 hours (p=.025), and lower baseline creatinine (p=.005). 
At ICU arrival, subjects with AKI had higher VIS (p=.008), higher heart rate (p=.01) and lower RPP (p=.03). AKI resulted in longer chest tube drainage, 
time of intubation and length of stay. Although biomarker levels were higher in AKI, they discriminated poorly by receiver operating characteristic, 
with an area under the curve for NGAL = .6, KIM1 = .61 and IL18 = .625. Multivariable logistic regression found lower urine output (OR 1.06 {1.03, 
1.1}; p<.001), higher chest tube drainage (OR 1.04 {1.01, 1.07}; p=.01), and a higher VIS (OR 1.08 {1.002, 1.2}; p=.04) to be associated with AKI. 
Classification tree analysis using urine output, NGAL, KIM1, central venous pressure, and mean arterial pressure resulted in a model with a sensitivity 
of 92% and specificity of 68% for AKI.
conclusions:  AKI was common in this cohort, and associated with increased length of stay and morbidity. Current creatinine-based definitions of 
AKI in children may be improved by incorporation of urine biomarkers, urine output, and indices of renal perfusion. These results provide targets for 
goal-directed therapy to prevent and treat AKI.
